Ion N e d a a, T h o m a s K a u k o ra ta, P e te r G. Jo n e s a, R e in h a rd S c h m u tz le r* * a, H a ra ld G rö g e r h, Jü rg e n M a rte n sb Naturforsch. 51b, 1486Naturforsch. 51b, -1493Naturforsch. 51b, (1996; received January 22, 1996 2-Oxo-2-hydro-l,3,5-trimethyl-1.3.5-triaza-2A4-phosphorine-4.6-dione. 3-Thiazolines, Base Catalysis. X-Ray. NMR Spectra
Introduction
T h e first p re p a ra tio n a n d d e ta ile d ch em ical stu d ie s o f 3 -th ia zo lin e s w ere d escrib ed in 1958 an d 1967 [1, 2] . In 1966, a co m p o u n d involving th e 1. 3 .5 -trim e th y l-1,3,5-triaza-2A 4-p h o sp h o rin -4 ,6 -d io n e ring system w as first re p o rte d by L atsch a [3] in th e re a c tio n o f p h o sp h o ru s p e n ta c h lo rid e w ith N ,N '-d im e th y lu re a . W h e re a s som e cyclic ionic an d n e u tra l biuret-A 4P -c o m p o u n d s w ere su b se q u e n tly d e s c rib e d [4, 5] , th e first biuret-A 3P -c o m p o u n d w as sy n th e siz e d m o re th a n 25 y ears la te r by re a c tio n of 1 .3 .5 - A lth o u g h co m p o u n d s involving th e 1,3,5-trim e th y ]-l,3 ,5 -tria z a p h o sp h o rin -4 ,6 -d io n e h e te ro c y * Part X see ref. [6] . ** Reprint requests to R. Schmutzler. cle d o n o t e x h ib it b io lo g ical activity, th ia zo lin es an d th e ir d eriv a tiv e s a re b io lo g ically a n d m e d i cally in te re s tin g c o m p o u n d s, e.g. as in secticid es [7] o r H IV p ro te a s e s [8] , F o r th is re a so n it w as o f in te re s t to allow tria z a p h o s p h o rin e d io n e s to rea ct w ith 3 -th iazo lin es, as sig n ifican t b io lo g ical activity co u ld be e x p e c te d fo r th e p ro d u cts.
W h e re a s th e re a c tio n o f tw o 5 ,6 -b e n z o -l,3 -d io rg a n o -2 -h y d ro -2 -o x o -l,3 ,2 -d ia z a p h o sp h o rin e -4 -o n e s a n d o f d im e th y lp h o s p h in e o x id e w ith 3 -th ia z o lin es w as stu d ie d re c e n tly [9, 10] , th e reactiv ity o f tr ia z a p h o s p h o rin e d io n e s to w a rd s h etero cy c les in v o lv in g a C = N d o u b le b o n d has n o t b e e n in v e sti g a te d u n til now. In th is p a p e r w e r e p o rt th e a d d i tio n o f 2 -o x o -2 -h y d ro -l,3 ,5 -trim e th y l-l,3 ,5 -tria z a -2A4-p h o sp h o rin -4 ,6 -d io n e (1) (c f S ch em e 1) an d of its 2 -trim eth y lsilo x y d e riv a tiv e (10) (cf. S ch em e 2) to th e 3 -th ia zo lin e s ( 2 -5 ) giving rise to th e c o rre sp o n d in g « -a m in o p h o s p h o n ic acid d eriv a tiv e s ( 6 -9) . D iffe re n t re a c tio n p a th w a y s a c c o u n tin g fo r th e fo rm a tio n o f 6 -9 , as w ell as a d e ta ile d c h a ra c te r iz atio n o f th e re a c tio n p ro d u c ts, in clu d in g tw o Xray cry stal s tru c tu re d e te rm in a tio n s , are p re se n te d .
Results and Discussion
T h e reactiv ity o f C = 0 and C = N d o u b le b o n d s to w ard s n u cleo p h iles is know n to d e p e n d on th e e le c tro n d en sity at th e c a rb o n a to m [11, 12] , We assu m e th a t th e high e le c tro n d e n sity in 3 -th iazolines a n d th e low p o la rity of th e C = N b o n d (c o m p a re d to th a t o f th e C = 0 b o n d ) a re re sp o n sib le for th e lack o f re a c tio n b e tw e e n th e 3 -th ia zo lin e s ( 2 -5 ) w ith 1 at ro o m te m p e ra tu re . In c o n tra st, th e s p o n ta n e o u s a d d itio n o f co m p o u n d s b e a rin g th e P ( :0 ) H fra g m en t to th e C = 0 b o n d in a ld e h y d e s an d k e to n e s is w ell k n o w n (cf., e.g.,
A c c o rd in g to S chem e 1, the a d d itio n o f 1 to th e 3 -th iazo lin es ( 2 -5 ) w as e ffec ted via th re e sy n th e tic pathw ays. A , B an d C: T h e synthesis o f 6 -9 via p a th w a y A w as e f fected using e q u im o la r a m o u n ts o f p o ta ssiu m tertb u ty la te as a basic " c a ta ly st" [16, 17] . In this way. X -ra y crysta l structure determ ination o f 6 and 8
T h e a n a lo g o u s rin g sy stem s of c o m p o u n d s 6 an d 8 a re s tru c tu ra lly v ery sim ilar. O n ly in sig n ifican t d iffe ren ce s in e q u iv a le n t b o n d le n g th s a n d angles w ere o b se rv e d ; th e o n ly e x c ep tio n s w ere S -C 8 (188.4 a n d 184.0 p m , resp e ctiv ely ), a n d N 4 -C 8 -S (104.3 a n d 106.4°, resp e ctiv ely ). T h e six-m em be re d rin g sh o w s a c o n fo rm a tio n in w hich th e p h o s p h o ru s a to m lies o u t o f th e p la n e o f th e o th e r ato m s (8: 46 pm , m e a n d e v ia tio n 3 pm ; 6: 48 pm , m e an d e v ia tio n 2 p m ). T h e su lfu r-c o n tain in g fivem e m b e re d rin g in 6 a n d 8 ex h ib its a tw ist-(C 2)-c o n fo rm a tio n th ro u g h th e su lfu r a to m , an d th e cy clo p en ty l ring o f 8 an " e n v e lo p e " c o n fo rm a tio n , w ith C 8 58 p m o u t o f th e p la n e o f th e o th e r a to m s (m e a n d e v ia tio n 3 p m ). T h e relativ e a r ra n g e m e n t o f th e h etero cy c les is given by th e to rs io n angle N 1 -P -C 6 -N 4 . w ith a b s o lu te v alues 67 a n d 70°, respectively.
In 
Experimental E x p e rim e n ta l c o n d itio n s a n d in stru m e n ts u sed fo r th e N M R sp e ctro sc o p ic an d m ass s p e c tro m e tric in v e stig a tio n s w ere id e n tic al to th o se m e n tio n e d in ref. [14] . T h e a b b re v ia tio n " i.v." re la te s to a p re ssu re o f ca. 0.1 T orr.
T X -ra y crystal structure determ inations: F o r cry s tal d a ta see T able IV. D ata collection : C ry stals w ere m o u n te d in in e rt oil. D a ta w e re co llec te d w ith M o K a -ra d ia tio n o n a fo u r-circle d iffra c to m e te r (S iem en s P 4 ; LT-2 lo w -te m p e ra tu re a tta c h m e n t). M e a su re m e n ts w ere m a d e to 2 ( 9 max = 50°. F u rth e r d etails of th e s tru c tu re d e te rm in a tio n s (H ato m s co o rd in a tes , stru c tu re facto rs, te m p e r a tu re fac to rs) have b e e n d e p o s ite d w ith th e Fachin fo rm a tio n sz e n tru m K arlsru h e, G e se llsc h a ft fü r w issen sch aftlich -tech n isch e
In fo rm a tio n m b H , 76344 E g g e n ste in -L e o p o ld sh a fe n . A n y re q u e s t fo r this m a te ria l sh o u ld q u o te a full lite ra tu re c ita tio n a n d th e re fe re n c e n u m b e rs C S D 404639 (6) an d 404640 (8) .
A ck n o w led g em en ts
T h e a u th o rs th a n k B A S F A G , B a y e r A G , D e gussa A G an d H o e c h st A G fo r g e n e ro u s su p p lies o f ch em icals u sed in this re se a rc h . T h e F o n d s d e r C h e m isc h en In d u strie is th a n k e d fo r fin an cial s u p p o rt. H . G rö g e r is g ra te fu l fo r a fello w sh ip fro m th e H ein z N e u m ü lle r S tiftu n g , O ld e n b u rg . M r. A . W e in k a u f assisted in X -ray d a ta co llec tio n a n d M r. H . T h ö n n e sse n in th e p re p a ra tio n o f th e m a n u scrip t.
